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Abstract: As a result of [the society] nioving into the information age.
changes in the educational procers as well in the workplace are inevitahle.
Parents. students. school officials and business leaders are currently
experiencing the effects of the information explosion era on a daily hasis.
Upgrades and new releases of computer hardware and software are
occurring almost before we can fully understand our old svstems., Are
decision makers ready to make the changes necessary to prepare students
with the competency and foundation skills (as identified by the Secretary's
Commission on Achieving Necessary Skills) that thex will need for the
changing workplace? This paper will address two trends in the
instructional technology field: reforming the educational process and
implementing electronic performance support svstems into the workplace.
These trends are important hecause thex have influence on moving the
teaching znd learning provess to a new evolutionary stage.

FE L 3



QO

ERIC

PAruext provided by ERIC

@@S

As sovety approaches the 21st century. technology will play an important rele in the hwves
of adults as well as in the lives of children. Business leaders. school officials. parents, and
students need to be aware of the impact technological change will have on the educational
svstewn as well as un husiness and industry (Secretary's Commission on Achieving Necessary
Skills [SCANS]. 1991). Furthermore. with markets becoming more global and companies
desperately striving to stay ahead. jobs of the future will demand more highlv skilled
emplovees (Naisbitt. & Aburdene. 1985: SCANS. 1991; Work Force 2000. 1988). During the
coming vears. Jobs that require skiils with information-processing technology: will be of the norm
rather than a rarity (Naisbitt & Aburdene, 1991). To prepare students for a work force that is
different from their parents Reigeluth (1992) argues that the educational svstem requires
moving from an industrial age model towards an informaticni-age model that views the
educational process as the integration of learning tasks, with the teacher as a coach or
facilitator using electronic technologies as tools within the classroom.

The mastery of reading. writing and arithmetic will no longer be enough to propel students
to success in the work place. According to the SCANS (1991) report. researchers identified five
competency =kill areas and three foundation skill areas that are necessary for success in the
warkplace. The five competency skills. as defined by SCANS (1991) are:

Resources: ldentifies. organizes, plans. and allocates resources.
Interpersonal: Works with athers.

3. Information. Acguires and uses infurmation,

4. Svstems  Understands complex interrelationships and.

3. Technolopy: Works wath a variety of technologies.

« Ts —

In addition. included m the SCANE (1991 repart is a description of the tivee-part foundation
skill requirement. They are.

1 Basic Skills: Reads writes. performs anthmetic and mathematical opzrations, listens and
speaks.

2.  Thinking Skills: Thinks creatively, makes decision | solves problems. knows how to learn
and

3. Poersonal Quality Skills:  Displavs responsipility, self-esteem. sociahility. self-
nianagement. integrity and honesty.

Will high school or college graduates he able to master the competencey and foundation skills
upon graduation? This question focuses on how saviety is changing and as a result the needs of
students who are preparing to enter the workforce have changed.

Education is our passport to the Future. for tomorrow helongs to the people wha
prepare for it today.

Malcolm X

Educators are seeking new ways to ensure that students have the appropriate skills on a local
and national level. Gn the local level, school officials are re-thinking the design of schools for
the information age (Molenda, 1992: Reigeluth, 1987) and on the national level the Bush
adimnistration announced Anwerica 2000, a new education strategy. designed to provide
national educational gonls for the nation's schools (Elev, Fuoley, Freedman & Scheel, 1993},
The fundamental purpose For these initiatives is to empower students $o tackle the challenges
facing them in “the real-world".
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Empiovees can no longer heheve in job security (Naisbitt & Aburdens, 1953 or that a
college degree alone {without constantly upgrading ones’ skills) will propel him or her in the
workplace. Employment for many people, currently and in the future, requires a commitment
(whether embraced by the employee or imposed by the employver) to change and life-long
learning. Naisbitt and Aburdene (1985) argue that "in the new infermation society where the
only constant is change, we can no longer expect to get an education and be done with it. There
is not one education, no one skill, that lasts a lifetime now"” (p. 141). Furtherinore, Packer
(1988) argues that if the U.5. economy is to stay competitive. "twenty-five million American
workers will need to upgrade their basic skills during the 1990's" (p. 8). This is a low estimate
when taking into account the bases for projections are only on the changing mix of jobs and do
not include workers who need to upgrade their skills as a result of new technology (Packer.
1988).

Nevertheless, will graduates he ready to face a world that is constantly changing at a
rapid pace? There was a tinte whuen a clerical emplovee learned how to type and file and would
not have to learn a new procedure for vears- if ever. However, today the replacement of a word
processor occurs almost as often as the assignment of a new manager. Many times, in
responsge to receiving thiz new software application, the employee must become proficient
without a decrease in productivity. This situation places the employvee in the position of
seeking the quickest and "least painful” method of training.

By keeping ahreast of the changes in society as well as in education and training.
instructional technolopy professisnals can play a key role in restructuring the educational
svstem from its current industrial model to a system that reflects the information age. In
addition, restructuring that includes integrating electronic technology into the educational
svstem can be one solution for hridging the skill gap from high school or college to the
workplace. This restructuring movement can also be the catalyst for using electronic technology
as a tool to assist the teacher in developing the competency and basic skills as defined hy the
SCANS (199]1) report. Furthermore, to bridge the skill gap for emplovees accessing new
information, employvers are investigating electronic peiormance support systems (EPSS) which
is a computer-based tool designed to assist the emploved with on-demand training and
support.

The implementation of EPSS in the work place and the restructuring of the educational
system are two important trends in the instructional technology field (Eley et al.. 1992; Seels.
1993). These trends are important hecause they represent moving the teaching aud learning
provess in our schools and on-the-joh to a new evolutionary stage.

A Proactive Mindset to Change

Systematic Change Process

Change, whether planned or chaotic, brings on stress and anxiety. Moreover. unplanned
change comhined with minimum involvement fram the people affected hy the change, produces
resistance (Burke, 1982). Furthermore. Burke (1932) argues that "what people resist is not
change hut loss, or the possibility of ioss” (p. 52). This loss is generally one of two kinds: loss
of the known and tried or loss of personal choice (Burke, 1982). Rickleman and lenk (1989)
argue that change does not have to be unsettling if evervone involved take a proactive stand.

By taking a proactive stand, we shift from asking "What is going to happen to us

in the future? to "What can we do to create the kind of future we want?"

{Rickleman & Hoenk. 1984, p. 175H).

Kurt Lewin, n psychologist and educator. was ane of the earlier researchers to take a
proactive stanee for change. Lewin argued that a kev principle to nrganizational change is a
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three-phase change process "unfreezing. moving. and refreezing.” In trving to imagine the
phages required for change Lewin used the metaphor of melting ice. Unireczing moeans
reducing the negative forces through new or disconfirming information, which 1 the tunction of
diagnogis. Changes in attitude. values. structure. feelings. and behavior incorporate the
moving stage and refreezing nieans reaching a new status quo with support mechanisms to
maintain the desired behavior (Weisbord. 1987).

Many systematic change models have evolved from Lewin's madel of change (Burke, 82). A
key issue with Lewin's model is the invol /ement of evervone associated with the process. In
addition. Lewin states “people are likely to modify their own behavior when they participate in
problem analysis and solution and more important they are likely to earry out decisions they
have helped to make" (Weisbord, 1987%. p. 89).

Educational reform is a hot topic in the school syvstem as well as in all levels of
government. Recently. the reform movement has been shifting from a disjointed incremental
effort towards more of a Gestalt perspective. where the focus of change is on the whole
educational svstem (Bagley & Hunter 1992: Campoy. 1992: David, 1991: Pearlman. 1889:
Ravwid 1990: Sheingold, 1991).

David (1991) argues that "restructuring presumes the goal for educstional system is not
simply to catch up to the world. it needs the capacity to continue to evcive as the world
continues its rapid pace of change" (p. 77). To reach this goal Reigeluth (1992) identifies
“Ernest Bover (1983). John Goodlad (1984). Theodore Sizer (1984), Lewis Pearlman (198%),
Ann Lieberrman and Lynre Miller (1990). Albert Shanker (1990) and Banathy (1991, 1992)"
(p- 1) as advocates for systemic change in education. Reigeluth (1992) further argues that true
educational reform has occurred only once in our nation's history- when the industrial
nssembly-line model, which is currently in place today. replaced the one-room schoolhouse.
This paper will not address all the issues associated with restructuring the school. However.
the author will focus on a =mall portion of the educational reform movement that considers
integrating electronic technolopy into the classroom and the uses of EPSS as a tool for
premoting training and support in education or business and industry work settings.

Integrating Technology into the Educational Process

Restructuring the educational system is not an easy task. It can be a very complicated
and long term project vet. the results of reform can be fruitful and enriching especially if
decision makers do not view electronic hardware and software as the sole answer for
entrenched ills. A decision maker who believes integrating computer-based technology (into the
school system) requires simply supplying teachers and students with additional new hardware
and software is focusing on a "device-driven" learning environment versus a "stundent centered”
environment. Bagley and Hunter (1992) cited Rockman who cautions "policy makrers against
‘technohype'. which he describes as the efforts by advocates and veadors to sell technology as
the one and only answer to restructuring the school system" (p. 22). Sheingold (1991) further
argues that “cumputer-based technology has been broupght into schocls during the past decade
largely because the technology was seen as important in and of itself-kecause it was an
increasingly central component of the world of adult work” (p. 77). Technolopry is more than
just eicctronic devices. Elev et al. (1992) define technology as applving scientific principles to
solve practical problems- a process that deals with problem solving. This definition decreases
the winphasis from specific devices and places it on solving the problem (Wager, 1993). For
example instructional design and teaching and learning methodologies fit the definition of
technologies, however they are forpotten examples. The author suppests that the lessening of
“technohype” can occur by informing decision makers that electronic technology is “a systematic
blend of peaple. materials. metheds and machines” (Eley et al.. 1992, p. 29,
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More important. the integration of computer-based technology into the edurational process

requires decision-makers to re-think their opinions on several topics- for example their views
on:

The role of the teacher in the classroomn as well as their views on teachiny and learning.
The organization of student desks and computers in the classroom.
The life-cyvele and maintenance of computer hardware and software.

[0 ]

In addition Collins (1991) identified. from the literature and observations in schools where
teachers are using computers, several major trends on how computer technologies have an
affect on the classroom. First, Cellins (1991) argues that the role of the teacher will move from
a lecturer to a facilitator and coach who actively engages students in long-term computer
projects. These projects may simulate relevant “real-world® problems. where students are
actively participating in arriving at solutions.

The classroom will shift from desks placed in rows where the whole class participates to
desk arranged in small groups. This new classroom arrangement. along with the teacher's
encouragement, can provide an environment where students can focus on cooperation and
collaboration. Lastly, the author suggests that by exposing students to electronic technolopy
used as a tool or resource for the teacher students will have an opportunity to practice the
foundation and competency skills as describe by SCANS (1991).

Sheingold (1991) provider several recommendations that may assist in the change process that
includes integrating computer technology. They are as follows:

1. Bring technolopy and learning to the same ‘table' when restructuring is being planned.
2.  Reconsider how technology is organized in the district and finally.
1. Work towards teacher expertise in using a critical mass of techrology.

Instructional technologists are also facing issues on how to support emplovees, such as
teachers. administrators and business managers, when many school systems, universities and
husinesses are facing huge budget cuts and downsizing efforts. As a result of these changes.
emplovees are being called upon to "do more with less" and decision makers are looking
towards instructional technologists to investigate ways elecironic technologies can increase
productivity with a leaner workplace and fewer people available for employee support.

(C‘urrently. employees may receive their formal training off-the-job in instructor-led courses
ur hy computer-mediated training (interactive video, computer-based training. or a combination
of hoth), however, when tbe emplovee returns to the actual joh. training and support may
vonsist of human interaction, non-centralized reference manuals or company documentaiion.
Problems arise when emplovees need specialized tyaining but none is available until several
weeks or months later. Uncertainties in the employee's ability also arise when he or she is
trving to complete an assignment and need specific support but receive either too much
information, conflicting information or no information at all (Brechlin & Rossett, 1991).

- Employers can no longer ignore employee training. Decision makers are slowly realizing
that training is a factor in ensuring that the workforce is productive. It is only after the
elimination of training programs that decision makers sometimes realize its importance.

"Training is like rowing against the current. Once vou stop vou are dragged
downstream.”

Jozet M.M. Ritzen

As a result of these problems. decision makers are enlertaining the idea of providing emplovees
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with software applications that provide immediate support and on-the-job {raining (OJT) from
the emiployee’s desktop computer at the specific moment of need.

The development of electionie performance support systems (an integrated electronic
system that provides training and support at the moment of need for the employee) is a trend
in instructional technology that can bring training and employee support to the desktop
computer. In addition. with the introduction and advancements of tools such as: relational
and multimedia databases. computer-based training. expert systems and on-line references.
the foundation for developing electronic p rformance support systems (EPSS) is in place.

What is an EPS8?

Since the recent introduction of EPSS into business and industry, leaders in the field are
still tryving to develop a working definition associated with this tool. Raybould (1990) descrihes
an EPSS as a "computer-based system that improves worker productivity by providing on-the-
job access to integrated information advice and learning experiences” (p. 4). Whereas Gery
(1991). a leader in the field of EPSS. defines an EPSS as "an umbrella concept that includes
any of a variety of performance support interventions delivered on computer to the worker on
the job at the time of need" (Clark. 2992, p. 36).

In describiug an EPSS there are two major areas to consider, the content and the
components of the system. To identify the contents of an EPSS. Gery (1991) uses the term
“Infobase” which is the collection of information the emplovee will inquire into, access. or have
presented to him or her when accessing the system. For example, the information located in a
text relational database, multimedia database, expert system or on-line reference system are
the type of data the employee could select from within an infobase. When manipulating the
infubase, the user interacts with the components of the EPSS that can include the following:

A ranpe of support mechanisms and software tools including an advisory system to
help in instructing or executing tasks and decision snaking, commercially available
software programs. organizational specilic application software. special purpose
software utilities built especially for usv within the EPSS and other interactive
capabilities (Gery, 1991, p. 42).

Components of 2 complex EPSS can. ideally. include a conthination of hypermedia databases.
vxpert systems. modular interactive training, a dvnamic maintenance system, as well as other
interactive software support applications, whereas. a basic EPS8 may include only a databhase
and an on-line help system (Geber. 1991). The common feature found in both a basic and

complex EPSS is the ability of the application to provide information to the user at the moment
of nced (Scales & Yang. 1993).

EPSS in Educational Process

Researchers are investipating and developing EPSS and other support tools in academia
as a wuy to increaze productivity in the workplace, Merrill (1993), Gustafson (1993}, and Dick,
(1993) are advocates for increasing produetivity as a result of decreasing the instructional
development time by using an EPSS. Educators froin Florida state looks tcwards an EPSS to
increase productivity by providing an integrated information and learning system for staff
involved in special education. This project is part of Florida State School year 2000 initiative
{Hluestia. 1993). In the nist of companies ag weli ps academia downsizing employees are
heing called upon to "do more with less”. To assist e ployees with this change EPSS are being
designed to bridge the training and support gap.
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Decision makers aho are net ready to invest in an EPSS. may consider embedded
interactive training. as a solution for some OJT needs. Embedded training, as defined by
Andrews (1991). is the integration of multimedia training applications into a workplace tool.
EPSS and embedded training applications are moving the training from out of a ¢1assreom onto
the employee's desktop computer. In to prepare for the coming changes in workplace training,
managers. software developers and instructional designers, will be faced with seeking a clearer
inderstanding of the EPSS development process. More specifically, decizion makers must
addressing the issue of moving the development of raining from the end to an earlier goftware
dvvelopment stage. Therefore, EPSS or an embedudad training application will change the way
thev receive training on-the-job. In addition, individuals involved in developing soft ware must
work together in re-thinking how to incorporate the development of trainiug applications as
part of the initial software development process.

C‘hanges in Software Development Process

Ih order to take full advantage of trends such as the computer-hase training component of
an EPSS. or embedded training, changes in the software development process are necessary.
Traditionally the development of training and support documentation have not been an
integrated part of the software develepment process. Howell (1992) provides a summary of aix
methods used for general software development projects. Of these six techniques, none
address training and support as part of the development process. However. advances in
computer hardware and software technology have made it possible to integrate emhedded

training and support within the software development process before the completion of the
prainct,

The author suggests that to effectively develop the training component of an EPSS,
vnthedded training or even non electronic support materials, the traditional software
vnginvering model should be modified. Figure 1. displays a software engincering model that
accommodates the parallel development of the application software process, user interface
process, and has been modified to incorporate the parallel development of training and user
support materials. This abbreviated software development model is one way to displays a
reneril diagram of each of the three development processes. It is important to note that

Adapied with prrmiselon from Gz and Harton, p

Flgure 1. Suftware development model with training & support
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throughout each process efficient and effective communication must occur between each
development group., By moving the training and support process from the end of the software
development process the user will be able to test a final system complete with training and
support materials. In addition, this is one suggestion of a sofiware development model for an
EPSS. Furthermore, this change would incorporate the price of training in the overall cost of
the system whereby eliminating tie purchase of training as an afterthought or as part of the
zoftware bundle that is "nice to have".

Summary

Educational reform and tbe development of EPSS are occurring as the result of the changes
in the skills and knowledge needed for the vorkplacve today. Moreover, the implementation of
educational reform and EPSS in instructional technology will require following a systematic
change process that looks at the entire orpanization for change and not just single components.
Restructuring the educational system is not an easy task therefore it requires advocates for
change committed to an on-going and sometimes difficult process. Any advocate for systematic
change in education must first question him or herself on their views of teaching and learning
and thz role of electronic technology in the classroom. Having an advocate for change who is
unif{ x'med could potentially promote technology as a cure all versus as a tool for supporting
teachers in their teaching and learning provess. More important, to successfully integrate
computer hardware and software into the teaching and learning practice, advoeates for change
must prepare teachers 1:nd administrators not in just "how" the computer works but also in
liow the teacher and student can learn "with" the compute using it as a too! or a resource. This
ouncept calls for a change in the role of the teacher, classroom structure and social structure,

Instructional technologists are clso being called upon to develop EPSS. The idea of
supporting an employee with informatiun. advice and training at their specific moment of need
ir attractive to emaployers who are seeking to increase productivity in the mist ot downsizing
and budget cuts. However EPSS is not a cure all solution for every training situation and does
not necessarily mean eliminating additional training before or after using the system.

Lastly, cur society has moved from the industrial era to the information and service age.
Decision makers, whether in the work place or academia, will require involvement from their
entire organization to prepare our future graduates with the appropriate skills for a changing
soviety. Arc business leaders. school officials, parents, and students, ready for this challenge?
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